Although breast-conserving surgery (BCS) is often assumed to result in minimal deformity, many patients report postoperative breast asymmetry. Understanding the effect of asymmetry on psychosocial functioning is essential for patients to make an informed choice for surgery.
INTRODUCTION
Breast cancer patients comprise the largest group of cancer survivors in the United States, and psychological distress is common in this population. 1 Psychosocial outcomes, such as postoperative quality of life (QOL), are valuable data for patients and providers making treatment decisions.
2, 3 Such outcomes can also be used to assess the quality of care delivered to breast cancer patients, and may be more appropriate measures than traditional outcomes such as operative mortality because surgical therapy is relatively low risk, and long-term survival rates are excellent. [4] [5] [6] [7] [8] However, the effect of surgical therapy on psychosocial outcomes is controversial, and the mechanisms by which surgical treatment influences psychosocial functioning are not well understood.
Previous work has focused largely on differences between mastectomy and breast-conserving surgery (BCS) patients.
9-11 Although BCS is considered to be the least disfiguring surgical option, esthetic outcomes vary widely, and the majority of women report breast asymmetry after BCS. 12 Many BCS patients require multiple excisions of their disease as well as radiation therapy, which can lead to poor esthetic results. [13] [14] [15] Furthermore, in contrast with mastectomy patients, BCS patients are not typically counseled regarding breast reconstruction at the time of consultation, and thus may have more limited reconstructive options after BCS. Although little is known regarding the effect of esthetic outcomes after BCS on postoperative QOL and psychosocial functioning, such information is essential for patients to make an informed choice for surgery.
To study this, we surveyed women who underwent BCS at our institution to describe the influence of breast asymmetry on the following outcomes: (1) patient-reported QOL, (2) stigmatization related to breast surgery, (3) fear of recurrence, (4) depressive symptoms, and (5) change in perceived health before and after treatment.
PATIENTS AND METHODS

Study Population
We surveyed all women who underwent BCS at the University of Michigan Medical Center (Ann Arbor, MI) to treat a breast malignancy between January 2002 and May 2006 using a mailed questionnaire (n ϭ 898). Of the eligible patients, 714 responded to the survey (response rate ϭ 79.5%). Compared with responders, nonresponders were more likely to be nonwhite (21.2% v 9.5%) and less likely to have undergone re-operation (45.8% v 53.7%). There were no differences between responders and nonresponders with respect to disease stage. The study protocol was approved by the institutional review board at the University of Michigan.
Dependent Variables
We queried women regarding five aspects of psychosocial functioning: overall QOL, depression, fear of recurrence, stigmatization, and perceived change in health status. QOL was measured on a scale from 0 to 100, and women were asked to rate their current QOL along this range. 16 Responses to this item were normally distributed, and were summed and averaged to generate mean scores.
To measure depressive symptoms, women completed items from the Center for Epidemiologic Studies Depression Scale. On the basis of previous literature, women who reported a score of 16 or higher are considered to have depressive symptoms. 17 Therefore, responses to this scale were dichotomized, with score of 16 or higher categorized as depressive symptoms.
Women were asked to rate how stigmatized they felt as a result of their breast surgery on a scale from 1 to 5. One was described as "not at all stigmatized," 3 was described as "somewhat stigmatized," and 5 was described as "stigmatized a great deal." 18, 21 Because responses to this question were highly skewed toward less stigmatization and not normally distributed, responses to this variable were categorized, with ratings of 3 or higher grouped as stigmatized.
Women were asked to rate their fear of disease recurrence by completing items from the Concerns About Recurrence Scale, a previously validated approach to measure fear and anxiety among breast cancer patients. 22 Overall fear of recurrence was elicited, as well as specific aspects related to fear, including fear of death, fear of inability to fulfill roles, fear of loss of femininity, and fear regarding health. Overall fear was measured on a 6-point scale, and each subset of fear was measured on a 5-point scale. Because responses were not normally distributed, responses of 3 or higher were considered fearful along all scales.
Finally, we asked women to rate their current health on a scale of 1 to 5, and rate their health before their diagnosis of breast cancer on a scale of 1 to 5. Responses were subtracted from one another to generate the difference in perceived health before and after breast surgery, and responses were grouped into the following categories: much worse (difference of negative 2 or higher), slightly worse (difference of negative 1), no change, and improved (difference of positive 1 or higher).
23
Independent Variables
Demographic information was obtained by patient response on the mailed survey, including age, race, and level of education. Age was categorized into the following groups: 40 years or younger, 41 to 50 years, 51 to 60 years, 61 to 70 years, and 71 years and older. Race was categorized into the following groups: white, African American, and other. Level of education was categorized into the following groups: high school education or less, some college, or college graduates and beyond. Information regarding surgical procedure was obtained from medical record review. Re-excision lumpectomy was defined as any further operation after either an excisional biopsy or lumpectomy, or if dictated as such in the operative report. Patients who required mastectomy after BCS were excluded from analysis. The occurrence of postoperative complications was obtained by patient report from the mailed survey.
Esthetic outcome after surgery was assessed by patient response to eight items from the Breast Cancer Treatment and Outcomes Survey. 24 Patients were also asked to rate differences in breast skin color along the same scale. Answers to each item were rated on a 4 point scale (1 ϭ no difference between breasts, 2 ϭ slight difference between breasts, 3 ϭ moderate difference between breasts, and 4 ϭ large difference between breasts). Responses were normally distributed, and averaged to generate an overall asymmetry score. For ease of reporting, response scores were categorized into three groups: minimal asymmetry (scores Յ 15), moderate asymmetry (scores of 15 to 20), and pronounced asymmetry (scores Ͼ 20).
Analysis
We used descriptive statistics to display the characteristics of the patient sample. We used ordinal logistic regression to examine the relationship between breast asymmetry and perceived stigma related to breast cancer treatment and perceived health status. We used logistic regression to examine the relationship between breast asymmetry and fear of recurrence and depression. Linear regression was used to determine the effect of breast asymmetry in patient-reported QOL. All regression models included patient age, time from surgery in years, race, education level, disease stage, surgery received, and the occurrence of postoperative complications. Wald tests were used to test for differences in each outcome by group-level variables. All models were developed separately for each outcome, and examined for second-order interactions. No significant second-order interactions were identified. Adjusted proportions were determined by back-transforming logistic regression using the average values of the characteristics of the patients for each outcome. All tests used were two-sided, and a P value less than .05 was considered statistically significant. All statistical analyses were conducted using STATA 9.0 (StataCorp, College Station, TX). Table 1 details the characteristics of the study sample. Most patients were white (90.3%) with some college education or higher (77.5%). Approximately 9% of women were 40 years of age or older, 26.2% were age 41 to 50 years, 33.4% age 50 to 60 years, 18.1% age 61 to 70 years, and 13.8% 71 years of age or older. Most women (75.7%) were surveyed within 3 years of surgical treatment, and with stage I or in situ disease (67.8%). Nearly 31% of women reported pronounced breast asymmetry. More than half (54.1%) required additional excisions to obtain negative margins, and 11% ultimately required a mastectomy after attempted BCS. Finally, 28% of women experienced a postoperative complication, with wound infection and seroma the most commonly reported. Table 2 details the unadjusted rates of psychosocial functioning in this sample. Overall QOL reported by women was high, with a mean QOL score of 85.2. In this sample, 17.8% reported feeling stigmatized by their breast surgery. With respect to fear of recurrence, approximately 27% of women reported high levels of overall fear. Specific aspects of fear reported among BCS patients included loss of health and fear of death. Approximately 22% of women reported depressive symptoms. Finally, the majority of women (61.3%) reported no change in their health from the time they were diagnosed with breast cancer, 33.1% reported worsened health, and 5.6% reported improved health. Table 3 details the association between breast symmetry and patient-reported stigmatization resulting from breast cancer treatment, as well as patient-perceived health status, controlling for patient demographic and disease characteristics. Women with pronounced breast asymmetry were significantly more likely to report feeling stigmatized as a result of their breast cancer treatment (odds ratio [OR] ϭ 4.58; 95% CI, 2.77 to 7.55) and less likely to report unchanged or improved health after breast cancer treatment compared with women who experienced minimal breast asymmetry (OR ϭ 0.43; 95% CI, 0.27 to 0.66). In addition, younger women were more likely to report feeling stigmatized as a result of their breast cancer treatment compared with women age 51 to 60 years (Յ 40 years: OR ϭ 3.10; 95% CI, 1.56 to 6.14; 41 to 50 years: OR ϭ 1.99; 95% CI, 1.23 to 3.23). Women who experienced postoperative complications (OR ϭ 0.53; 95% CI, 0.35 to 0.79) and with more advanced disease stage were less likely to report improved or unchanged health (stage I, OR ϭ 0.56; 95% CI, 0.35 to 0.90; stage II, OR ϭ 0.50; 95% CI, 0.30 to 0.85; stage III or IV, OR ϭ 0.19; 95% CI, 0.08 to 0.46). Women who did not receive radiation therapy were more likely to report improved health than were women who did undergo radiation therapy (OR ϭ 2.32; 95% CI, 1.15 to 4.69). Figure 1 details the effect of postoperative breast asymmetry on patient-reported QOL. After adjusting for patient and disease characteristics, women who experienced minimal breast asymmetry reported significantly higher QOL scores compared with women who experienced pronounced asymmetry (86.3 v 82.4; P Ͻ .001). Other covariates that were significantly correlated with QOL included education (high school or less, 83.1; some college, 83.5; college graduates and beyond, 87.1; P ϭ .04) and age (41 to 50 years: OR ϭ 85.7 v Ն 70 years: OR ϭ 78.7; P ϭ .005). Figure 2 details the association of breast asymmetry and fear of recurrence. Although overall fear of recurrence was relatively the same among women with minimal and moderate asymmetry, women with pronounced asymmetry were more likely to fear recurrence (minimal asymmetry, 19.8%; moderate asymmetry, 19.0%; pronounced asymmetry, 40.4%; Wald test ϭ 21.5; P Ͻ .001). Other Figure 3 details the association between breast asymmetry and depression among women undergoing BCS. Women scoring more than 16 on the Center for Epidemiologic Studies Depression Scale items were classified as having depressive symptoms. In this sample, pronounced breast symmetry was correlated with depression, and women who experienced pronounced breast asymmetry were more likely to exhibit depressive symptoms compared with women with minimal or moderate asymmetry (minimal asymmetry, 16.2%; moderate asymmetry, 18.0%; pronounced asymmetry, 33.7%; Wald test ϭ 16.6; P ϭ .002). Additionally, level of education was correlated with depressive symptoms after BCS, and women with a lower level of education were more likely to report depressive symptoms compared with women with a college degree (high school education or less, OR ϭ 2.50; 95% CI, 1.41 to 4.44; some college, OR ϭ 2.58; 95% CI, 1.57 to 4.23).
RESULTS
DISCUSSION
Patient-perceived breast appearance after BCS is significantly associated with psychosocial outcomes, and women with pronounced breast asymmetry are more likely to experience poor psychosocial functioning compared with women with minimal breast asymmetry. After controlling for demographic and disease factors, pronounced breast asymmetry was significantly correlated with slightly worse QOL. Although differences in overall QOL may not be clinically appreciable, we observed notable differences with respect to specific aspects of QOL, including depressive symptoms and fear of recurrent disease. Women who experienced pronounced breast asymmetry were more also likely to report stigmatization resulting from their breast surgery, and to perceive worse health after treatment of their breast cancer.
There are several mechanisms that may underlie the association between breast appearance and psychosocial outcomes. It is possible that breast appearance is more associated with body image for patients who choose BCS than for those who opt for mastectomy. 25 In fact, most women who are faced with the choice for re-excision lumpectomy or mastectomy after BCS choose lumpectomy again in hopes of 14 BCS patients may also be more sensitive to postoperative changes in their breast appearance. They may not receive the same level of preoperative counseling as mastectomy patients, and may not have accurate expectations of postoperative changes. 26, 27 An important strength of the current study is the assessment of patient-reported esthetic result. Although previous studies have used expert opinion to rate postoperative esthetic outcomes, patient assessment of postoperative breast appearance may better reflect the effect of breast surgery on body image. Finally, breast asymmetry may be a constant reminder to these patients of their disease and treatment process, impairing their psychological adjustment after treatment. Previous studies have documented the correlation between anxiety and esthetic outcome, and many BCS patients fear that their surgical procedure is not final. 28, 29 In addition to breast asymmetry, we observed a consistent effect of patient demographic characteristics and disease factors on psychosocial outcomes among women undergoing BCS, consistent with previous literature.
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Although younger women were more likely to report higher overall QOL scores, they did report feeling stigmatized by their breast cancer treatment and fearful of disease recurrence more frequently than older women. It is possible that younger women are more likely to have employment and caretaking responsibilities that are impeded by the effects of radiation therapy and chemotherapy. They may be less likely to have peers with comorbid conditions, and feel less social support after their diagnosis of breast cancer. We also observed that women with advanced education reported higher QOL and fewer depressive symptoms. It is possible that women with more education have more access to counseling and support resources during the diagnosis and treatment process to facilitate their postoperative adjustment.
Treatment factors were also correlated with psychosocial outcomes in this sample. Not surprisingly, advanced disease stage was correlated with fear of recurrence and death, and patients with advanced disease were less likely to report unchanged or improved health status. Women who reported a postoperative complication were more likely to report fearing death than were women who did not report a postoperative complication. Interestingly, women who underwent re-excision lumpectomy were less likely to report fearing death compared with women who underwent only one excision. Although the reasons for this are not clear, it is possible that reexcision of tumor margins gives patients greater confidence in their treatment course, despite the occurrence of complications or the presence of more extensive disease.
Our study has several important limitations. First, the study sample was drawn from a single institution, and was homogenous with respect to sociodemographic factors. Therefore, our results may not be generalizable to women cared for in other settings, and we were likely unable to capture variation in psychosocial functioning by ethnicity and socioeconomic factors. Furthermore, we were unable to adjust patient responses by specific surgeons, and cannot comment on the effect of surgeon characteristics on these outcomes. This study was retrospective, and women's views regarding their treatment outcomes may change over time. Additionally, the study time period was limited to assess for disease recurrence and the effect of recurrence on psychosocial functioning. The associations between esthetic outcome and psychosocial functioning that we observed may be mediated by other factors we were unable to measure, including sexual function, body image, and use of psychological counseling during the treatment process. It is also possible that individuals who report psychosocial distress may respond negatively across all self-report measures, regardless of their disease experience. Future prospective studies may better address such phenomena. Finally, this study was cross-sectional in nature, and we can only speculate regarding the causal mechanisms that underlie the relationships we observed.
Although BCS is considered the standard of care for women with early breast cancer, many BCS patients experience suboptimal esthetic results, which can substantially diminish their QOL. Surgeons may not be aware of breast asymmetry because it may become more pronounced over time, during the wound healing process and after radiation therapy. Additionally, feelings of psychosocial distress may not manifest until much later in recovery for BCS patients compared with mastectomy patients. 31 However, it is important to identify patients at risk for poor esthetic outcomes after BCS at the time of consultation because oncoplastic techniques and mastectomy with reconstruction may offer these patients improved long-term QOL. 32 Finally, providers should be aware of the effect of breast asymmetry on psychosocial functioning, and provide early referral of BCS patients with poor esthetic outcome for supportive counseling, breast prosthetics, and reconstructive techniques.
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